C -5 palsy results in deltoid weakness, a disabling and recognized complication of cervical spine decompression, which manifests as an inability to perform daily tasks such as grooming and feeding due to the loss of arm abduction. The diagnosis of C-5 palsy is apparently a nebulous one, owing to the variability in diagnostic technique and criteria in the literature, and the reported postoperative incidence ranges from 0% to 30%.
C -5 palsy results in deltoid weakness, a disabling and recognized complication of cervical spine decompression, which manifests as an inability to perform daily tasks such as grooming and feeding due to the loss of arm abduction. The diagnosis of C-5 palsy is apparently a nebulous one, owing to the variability in diagnostic technique and criteria in the literature, and the reported postoperative incidence ranges from 0% to 30%. 3 Many of the large series to date place the incidence of isolated C-5 palsy closer to 5%-6.7%. 2, 5 Bilateral C-5 palsy is less common, with a reported incidence of less than 1%. 2 Most recently, in a large surgical series of cervical decompression by Nassr and colleagues, 5 the relative incidence of unilateral C-5 palsy was reported to be 9.1% in association with cervical laminectomy and fusion; the incidence associated with ventral approaches ranged from 5% to 8.4%; and the incidence associated with laminoplasty, the lowest, was 4.8%. These results were further supported by those of Bydon and colleagues, who found that posterior decompression carried a significantly higher risk of C-5 palsy than ventral decompression (14.5% vs 2.4%, respectively). 2 The mechanism of C-5 palsy is not com- , where an old anterior column injury and prior hook-rod construct was visualized. Of note, the patient had a holocord syrinx with demonstrable myelomalacia. To restore CSF flow and decompress the spinal cord, T-2 and T-3 laminectomies, followed by arachnoidolysis and syringopleural shunt placement, were performed. Postoperatively on Day 1, with the exception of a unilateral deltoid palsy, the patient had immediate improvement in upper-extremity strength and myelopathy. He was discharged from the hospital on postoperative Day 5; however, at his 2-week follow-up visit, a persistent unilateral deltoid palsy was noted. MRI demonstrated a significant reduction in the holocord syrinx, no neural foraminal stenosis, and a significant positional shift of the ventral spinal cord. Further motor recovery was noted at the 8-month follow-up. Syringomyelia is a debilitating disease arising most often as a result of traumatic SCI. In the setting of myelomalacia with a pronounced syrinx, C-5 palsy is a potential complication of syrinx decompression.
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KeY wordS C-5 palsy; deltoid palsy; syringomyelia; syringopleural shunt; cervical spine pletely understood, but it is attributed to C-5 nerve root impingement at the neural foramen, which is exacerbated by spinal cord migration that occurs after decompression.
We present the first case in the literature to date of C-5 palsy resulting from the remote decompression of a holocord syrinx with a syringopleural shunt.
case report

Presentation and Examination
A 56-year-old man with a remote history of spinal cord injury (SCI) at T-11 (ASIA [American Spinal Injury Association] Grade A) presented with a pattern of progressive, ascending sensory and motor deficits. Specifically, he had complained of a loss of hand dexterity and bilateral upper-extremity weakness. His preoperative deltoid weakness was a motor Grade 4+/5 and 4-/5 on the left and right sides, respectively. Distally on the left side a motor weakness of Grade 4/5 was found. On the right side, he had a distal motor score of 4/5, with Grade 2/5 hand intrinsic weakness. No motor or sensory dysfunction was noted in his lower extremities. Hyperreflexia was noted in the bilateral upper extremities. An MRI study demonstrated a large holocord syrinx spanning from the cervicomedullary junction to T-10 (Fig. 1) . Severe cervical myelomalacia was noted without significant spinal canal stenosis (Fig. 2) . A chronic healed burst fracture at T-10 and T-11 was noted, with a resultant kyphotic deformity. Also, a hook-rod construct spanning T7-12 was evident (Fig. 1) . The site of the T-11 SCI marked the caudal extent of the syrinx.
Operation
A T2-3 laminectomy was performed, followed by a midline myelotomy. Brisk CSF was encountered on entering the syrinx, whereupon a T-shaped catheter was deployed rostrally and caudally into the syrinx cavity. Neuromonitoring noted no lower-extremity signals. Transient decreases in the sensory amplitudes were observed during dorsal column incision and catheter manipulation and motor evoked potentials were stable. No motor changes were noted throughout the operation. The catheter was then subcutaneously tunneled to the midscapular level of the third rib and into the pleural space under direct visualization.
Postoperative Course
The patient had a delayed right deltoid palsy, which was still present at his 2-week follow-up visit. At that time, interim MRI demonstrated a considerable collapse of the holocord syrinx, as well as increased circumferential CSF signal (Fig. 3) . MRI at 1 month postoperatively showed further collapse of the spinal cord, illustrating the extensive cervical and thoracic myelomalacia caused by the syrinx (Fig. 4) .
Electromyography and nerve conduction velocity conducted at the 3-month follow-up visit were further supportive of a diagnosis of an isolated C-5 palsy. In the right C-5 nerve root distribution a significant peripheral nerve root lesion was noted. The remaining proximal upper-extremity nerve distributions were symmetric. The patient went on to demonstrate further motor recovery of greater than Grade 3/5 in the deltoid muscle group. 
discussion
To our knowledge, C-5 palsy as a consequence of syrinx decompression has not been previously reported, likely because of the low disease prevalence combined with the lower number of patients encountered with severe myelomalacia with a holocord syrinx. 4 Nonetheless, a significant morbidity affected our patient, who, despite having progressive ascending myelopathy, did not have prior deltoid weakness. His prognosis for recovery is good, as prior reports show that up to 70% of individuals have complete spontaneous improvement without the need for treatment at 5 months. 3 As to the mechanism of our patient's injury, the absence of foraminal stenosis and prior cervical surgery suggests an alternate explanation for what is typically seen after posterior cervical decompression. In the presence of severe myelomalacia and a distended syrinx, we believe there was critical traction on the C-5 nerve root resulting from a positional change after surgery. Moreover, when comparing preoperative (Fig. 2) and postoperative (Figs. 3 and 4) axial imaging, dorsal shift of the cervical spinal cord was noted maximally at the C4-5 level. A relationship between dorsal cervical cord drift and C-5 palsy has been previously correlated in radiographic studies, showing the maximal cervical cord positional change at 24 hours after laminoplasty to be 2.8 mm. A relative mean improvement of 1.9 mm is then typically observed by 2 weeks. 7 Moreover, in the same study, in cases of C-5 palsy, dorsal displacement undergoes a greater positional change, drifting up to 5.5 mm whereby a decrease to about 3 mm can be seen at 2 weeks. 7 The gradual ventral rebound may explain the typical improvement that is observed.
Aside from an increased situational awareness of the potential for cord drift, there are not many precautions one can take to avoid this. Dorsal displacement of the spinal cord after decompression in tandem with a tethered nerve root at a narrow foramen can lead to symptomatic postoperative radiculopathy. Furthermore, systematic reviews of the literature find intraoperative neuromonitoring to be effective and reliable at detecting intraoperative C-5 palsy. However, this is not the rule, as we did not observe C-5 motor root changes throughout the case. Yet no specific preventative measure has been definitively proven to lower the risk of C-5 palsy. 3 One further diagnostic consideration is that of Parsonage-Turner syndrome, or neuralgic amyotrophy. Classically, this diagnosis is heralded by the symptoms of suddenonset neuropathic pain followed by weakness within a few hours to several days. 1, 6 While the onset of weakness in Parsonage-Turner syndrome presents more commonly in a delayed fashion, this is not a definite finding and cannot be completely ruled out. The follow-up electromyography/ nerve conduction velocity studies obtained at 3 months are further supported by the diagnosis of C-5 palsy by motor and sensory conduction delay confined to the C-5 motor root. Typically in Parsonage-Turner syndrome the pain, sensory, and motor findings are not all confined to the same nerve distribution.
8,9
conclusions Traumatic syringomyelia is a morbid disease carrying the risk of progressive neurological deterioration after SCI. In the setting of severe myelomalacia and a pronounced syrinx, aggressive CSF flow diversion can lead to substantial spinal cord decompression and drift. This report serves to raise awareness of the postoperative risk of C-5 palsy in the surgical treatment of syringomyelia, even when treated remotely in the thoracic spine.
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